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Editorial Comment 


DO WE HOSPITALIZE OUR STUDENT-PATIENTS 
~TOO LONG AND USE ANTIBIOTICS 
TOO FREELY? | 


THE evaluation study of in-hospital care provided by the student 
health services of five large universities which is reported by Dr. 
Mary Boyer on page 126 of this issue provides material requiring 
considerable thought and careful consideration. 

One of the more striking findings is that the average length of 
hospital stay for patients with infectious mononucleosis varied 
almost 100 per cent between the hospital reporting the shortest 
average stay and the one reporting the longest. In a disease with 
no known specific treatment this must result largely from a differ- 
ence in the beliefs of the attending physicians concerning the 
seriousness of this disease or the deleterious effect of physical 
activity during its course. Those physicians who hospitalize their 
_ patients for short periods apparently believe either that the disease 
carries little potential for serious harm or sequelae, or that early 
resumption of physical activity does not prolong the period until 
recovery takes place and does not increase the incidence of sequelae. 
Those physicians who advocate longer bed rest presumably be- 
lieve either that infectious mononucleosis is a serious illness with 
appreciable potential for sequelae or that early activity prolongs 
the period of disability and increases the likelihood of sequelae. 

The final results of treatment of infectious mononucleosis were 
considered to be generally satisfactory in both hospitals. If this be 


[= true, then some university students are being needlessly kept from 
my classes. This is important, because in our experience the longer a 
=_ «student is out of classes because of illness, the greater the possibil- 
my ity that he will be unable to complete successfully the scholastic 
me «work of the semester in which illness occurs. In this connection 
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we have observed that, if a patient with infectious mononucleosis 
is transferred to the care of his home physician, he usually does 
not return to classes as soon as if he had remained on campus. To 
many physicians in private practice who are relatively unfamiliar 
with it, this is a sinister disease which requires a long period of 
rest to insure recovery, even though the clinical course has been 
uncomplicated. For this reason we question the desirability of trans- 
ferring patients to their homes in most instances and prefer to have 
them remain under the care of the university medical staff. 

Early ambulation following surgery has become an accepted 
practice and has been used long enough to make it very unlikely 
that patientS are being harmed by it. Perhaps early ambulation 
after illness also is advisable. 

Chalmers ¢ al.,! in a carefully controlled study of patients with 
infectious hepatitis treated in a military hospital, found that those 
patients allowed up and about the ward at will recovered as 


rapidly as did those patients kept at strict bed rest. Follow-up — 


examinations did not show any increase in incidence of late se- 
quelae. They further demonstrated that strenuous reconditioning 
activity, begun early in the convalescent stage of illness, did not 
- cause relapse or result in an increased incidence of chronic dis- 
ability or other residual abnormality, although it did in a few 
cases appear to cause temporary worsening of symptoms or labo- 
ratory abnormalities. These disappeared even though exercise was 
continued. 

These results seem aptlicable to infectious mononucleosis be- 
cause infectious hepatitis is also a disease with no specific treat- 
ment and reliance is placed on general supportive and sympto- 
matic measures. Before a fina] conclusion can be reached, a similar 
study of patients with infectious mononucleosis must be carried 
out. Until such a study is reported, we feel that the available evi- 
dence favors returning students to academic classes as promptly 
as possible, but curtailing physical training and extracurricular 
activity, after illness with infectious mononucleosis in order that 


1T. C. Chalmers et al., The Treatment of Acute Infectious Hepatitis, Controlled 
Studies of the Effect of Diet, Rest, and Physical Reconditioning on the Acute Course 
of the Disease and on the Incidence of Relapses and Residual Abnormalities, 7. Clin. 
Invest., 34: 1163-1235, 1955. | 
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scholastic standing may not be jeopardized by prolonged absence 
from classes. The time for return to class can only be determined 
by careful consideration of each patient. This includes not only 
evaluation of physical and laboratory findings, but of emotional 
and situational factors. It has been our experience that prolonged 
symptoms, blamed on infectious mononucleosis are often of neu- 
rotic origin and may be the first indication to the physician that 
emotional problems exist. Thus alerted, appropriate measures 
may be taken to secure definitive diagnosis and treatment. 

The second fact disclosed by the study concerns the use of anti- 
biotics. The percentage of patients with infectious mononucleosis 
treated with an antibiotic varied from 43 per cent to 94 per cent. 
There is no clear-cut evidence that antibiotics are of value in the 
treatment of infectious mononucleosis unless there is secondary 
bacterial infection as a complication. ‘The length of hospitalization 
averaged 4.4 days in Hospital 2, which treated 94 per cent of 
cases with antibiotics, and 4.6 days in Hospital 4, where only 43 


per cent of patients were given antibiotics. The difference in the 


numbers of patients treated with antibiotics cannot be explained 


by the incidence of complications for there are more recorded 


complications in Hospital 4 than in Hospital 2. It may be argued 
that the use of antibiotics in nearly all cases of infectious mono- 
nucleosis in Hospital 2 was the reason for the low incidence of 
complications. This would not be in agreement with the recorded 
findings of Weinstein, who failed to find any benefit from use of — 
chemotherapeutic agents to prevent secondary bacterial infection 
in patients with measles. In fact, the incidence of secondary infec- 
tion was higher in those given prophylactic antimicrobial agents. 
Similarly, cases of bulbar poliomyelitis who received antibiotics 
prophylactically had a higher incidence of secondary bacterial 
pneumonia and other secondary infections than did those who 
received no chemoprophylactic treatment.’ 

Further, since the length of hospital stay was not significantly 


_ shortened as compared to Hospital 4, where less than one-half of 


the patients received antibiotics, it seems evident that many pa- 
tients derived no benefit from the antibiotics. The complications 


?L. Weinstein, The Chemoprophylaxis of Infection, Ann. Int. Med., 43: 287-298, 
955. 


105 


| 


“as 


STUDENT MEDICINE 


and disadvantages resulting from the unnecessary use of anti- 
biotics are too well known to require discussion here. 
Examination of the findings for patients with virus pneumonia 
shows a variation in length of hospitalization of 100 per cent simi- 
lar to that found for patients with infectious mononucleosis. The 
final evaluation of management of these patients does not indicate 
that patients suffered as a consequence of the shorter hospital stay. 


In fact, the number considered to have received very good care 


was higher in those hospitals where the average —— of hos- 
pitalization was shorter. 

In all four hospitals which participated in the study of care of 
virus pneumonia nearly all patients received antibiotics. This was 
so in spite of the fact that the value of antibiotics in this disease is 
at best controversial. Better-controlled studies such as that re- 
ported by Wolf and Brown indicate that the use of broad-spectrum 
antibiotics “‘did not alter the duration of pneumonitis in primary 
atypical nonbacterial pneumonia.” * This point of view is sup- 
ported by Bunn, who states, ““With the presumed diagnosis of a 
viral infection treatment [antibiotic] is not given.’? He further 
states, ‘‘It is the considered consensus of those. who study pneu- 
monia that the general thesis should be as follows: No antimicro- 
bial therapy for diagnosable infectious disease, in lung or else- 
where, caused by viruses is warranted.‘ , 

Secondary implications of this evaluation study concern the 
economic aspect and are pertinent to studies of Blue Cross hos- 
pitalization plans which have been especially concerned with pro- 
longed or unnecessary hospitalization. In student health work two 
facets are of importance. Higher education is expensive in these 
times and each day lost from classes represents, at least theoreti- 
cally, a sizable investment, whether made by the student and his 
parents, by endowment funds, by public funds, or other sources. 
Should the absence from classes result in inability to complete the 
semester, an even greater loss occurs. Of lesser but not of insignifi- 
cant importance is the cost of hospitalization and medication. 

*R. L. Wolf and L. T. Brown, Primary Atypical Non-bacterial Pneumonia, an 


Evaluation of the Efficacy of Antibiotic Therapy, One Hundred Eighteen Cases, 


A.M.A. Arch. Int. Med., 7. 593-598, 1956. 
*P. Bunn, Fundamental Considerations in the + ONT of Acute Pneu- 


monias, Am. 7. Surg., 90: 601-610, 1955. 
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Mounting costs for medical care are a cause for increasing concern 
to administrators and in fact to almost everyone and constitute 
one argument for some type of medical care plan. However medi- 
cal care is provided, its cost is eventually shared by all and should 
be a concern to all. , 

In the final analysis decisions concerning the care of patients 
should be made after full consideration of all factors relating to 
each individual patient. The one factor in caring for students 
which is of somewhat greater importance than for most patients 
from other groups is the length of time lost because of illness. It, 
therefore, should be the policy of everyone who is responsible for 
medical care of ill students to judge carefully so that they may 
not be kept unnecessarily from classes. 


ANNOUNCEMENT OF RESEARCH GRANTS _ 


THE Committee on Research of the American College Health 
Association is pleased to inform members that the Continental 
Casualty Company has established grants in support of research 
in student medicine. The purpose of these grants is to encourage 
investigations which will promote the physical and mental health 
of college students and benefit student medicine practices. Grants 
will be limited to research projects related to these objectives. 

Two grants of $500 each are made annually. One grant will 
be awarded to support research in a college of less than 2,000 en- 
-rollment, and a second in a college with an enrollment of more 
than 2,000. The grants may be used for either clinical or experi- 
mental research, serving as the sole support for exploratory or 
small-scale studies or as supplementary support for larger projects, 

Grant recipients will be selected annually by the Committee on 
Research of the A.C.H.A. Member colleges are invited to submit 
research proposals (six copies) at any time. The copies should 
indicate the size of the college but not its name. Recipients will 
_ be selected from proposals received before February 1, 1959, and 
announced at the annual meeting. Selection will be based on the 
merits of the research design and the apparent value of the project 
to the field of student medicine. 

Proposals can be mailed to Douglass S. Thompson, M.D., 
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chairman, Section on Clinical Observations and Research, New 
York University, New York 3, New York. 


CASE REPORTS WANTED 


IN previous issues of Student Medicine we have published a depart- 
ment, “‘Case Reports of the Cornell University Infirmary and | 
Clinic.”? Now that Student Medicine is the official publication of 
the American College Health Association, we would like to make 
that department more representative of college and university 
practices throughout the United States. We therefore request our 
readers to submit reports of interesting cases that are especially 
pertinent to the field of student medicine. | 
_ We cannot promise that all case reports will be published, but 
we will carefully consider each one that is submitted and select 
those which we believe to have instructive value and widespread 
interest. 

Case report manuscripts should be sent to: The _—, Student 
ronan Gannett Clinic, I thaca, New York. 


708 


Low-Resistance Syndromes 


CUTTING B. FAVOUR, M.D., STANFORD UNIVERSITY f 


THE phenomenon of hypogammaglobulinemia and recurrent 
pyogenic infections ' has attracted attention to a variety of clini- 
cal states of diverse causes which are characterized by increased 
susceptibility to infections.?: * These studies on gamma globulins 
have re-emphasized the importance of other host defensive mecha- 
nisms‘ against infections and toxic agents. This report is con- 
cerned with disorders in the cellular systems which protect the 
animal’s body against infections and antigenic invasions of tissues. 
For convenience, these disorders have been called ‘“‘low-resistance 
syndromes.” ‘The causes of low-resistance syndromes are: 

1. Neutropenia. 

2. Metabolic dysfunction of phagocytic cells (vitamin-C de- 
ficiency, diabetes). 

3. Diminished plasma cell activity (low-antibody globulin). 

4. Deficient nonhumoral immunity. 

5. Cortisone therapy. 


THE RETICULOENDOTHELIAL SYSTEM 


There are four major kinds of cells which make up the so-called 
reticuloendothelial defense system. These cell types are possessed 
by various vertebrates, including mammals, reptiles, amphibians, 
and fish. Invertebrates lack two of these cell types, namely, non- 
phagocytic lymphoid cells and the plasma cells (Table 1). In- 


* Work done under a United States Public Health Service grant No. H-2009(C). 

t Department of Immunology, Palo Alto Medical Research Foundation, Depart- 
ment of Internal Medicine, Palo Alto Clinic, Palo Alto, and the Stanford University 
School of Medicine, San Francisco, California. 
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_ Table 7. Comparative immunology—Reticuloendothelial system. 


Mono- | Lympho- | Plasma | Acquired | Natural 
PMN cytes cytes — cell immunity | immunity 
Invertebrates| + + 0 0 Partly | Variable 
| specific 
Vertebrates: 
Embryo Early Early Late Late Late Weak — 
Adults + + + + Specific Present 


vertebrates also lack certain aspects of acquired immunity which 
will be discussed later on in this review. A consideration of the 
function of the five basic cell types in the control of micro- 
biological invasion of tissue will place the low-resistance syndromes 


in proper perspective. 


GRANULOCYTES 


The polymorphonuclear leucocyte (PMN) is the primary cell 
in the body’s defense against extracellular parasitic and particulate 
tissue invasion.’ Its promptness on the scene of a local infection 
constitutes our first line of defense against microbiological infec- 
tion. The major burden of removal and destruction of saprophitic 
tissue invaders falls upon the PMN. When organisms get into the 
blood stream they are phagocytosed literally within seconds ® and 
thereafter rapidly removed from the blood stream.’ Even patho- 
gens like the tubercle bacilli are initially taken up from body 
fluids by PMN.* In the case of some bacteria which are virulent © 
by virtue of a slippery capsule; PMN are able to destroy such 
organisms if once they can push them in a corner. Dr. Wood’s * 
dramatic time-lapse movies of PMN engulfing and destroying 
pneumococci in the absence of antibodies are a clear documenta- 
tion of this leucocyte function. Once phagocytosed, pneumococci 
are destroyed. This cell destruction of microorganisms depends 
on many factors. Among these are their production of organic 
acids, 1 lysozyme,’ and phagocytin.®: In view of the 
importance of PMN in host protection it is not surprising that 
granulocytopenias of many causes may be followed by skin, res- 
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piratory, or bowel infections. A list of the common causes of 
neutropenia is given below: 


Toxic Amidopyrine, Benzol, etc. 
Infectious Infectious mononucleosis 
Blood dyscrasia Leukemia 

Radiation Ionization 
Antimetabolites HN components, etc. 
Idiopathic neutropenia ?Anticell antibodies 


When the absolute granulocyte count drops below 1,000, inter- . 
current pyogenic infections, either with pathogenic organisms or — 
saprophitic organisms, may occur. Absolute PMN counts below 
500 are much more likely to lead to infections, although certain 
individuals may go for long periods with 200 PMN/mm? with- 
out pyogenic complications. 

In some examples of idiopathic neutropenia, it is likely that in- 
creased susceptibility to infection is due to metabolic abnormalities 
in the neutrophils themselves and to other factors. Patients with 
myeloid leukemia in which the peripheral white blood cells show 
a diminished phagocytic capacity ” are prone to secondary infec- 
tions. In the nonleukemic patient, numerous derangements of 
leucocyte metabolism are accompanied by altered cell function 
and a lowered resistance to infection. Among these are vitamin-B 
deficiency,’* vitamin-C deficiency,’ and temperature below 
15°C. or above 40° C.”, 21, 22 

Secondary infections complicating neutropenia have been de- 
scribed in cases of drug-induced agranulocytosis,” idiopathic neu- 
tropenia,™: * and in falls in white count associated with radiation 
exposure.” Antibiotic therapy may be helpful.” 7” Acute infec- 
tions may respond well to antibiotics despite low white blood 
counts. 


MONOCYTES 


Like granulocytes, monocytes, under the various names which 
have been applied to them,” ”: %° are phagocytic. They, too, 
are a primitive cell type,*! found in invertebrates as well as verte- 
brates. They are an important part of granuloma formation in 
various lower animals as well as in vertebrates. They are slower 
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to appear at the sites of inflammation than are PMN, but are the 
most powerful phagocytes in the body.” They characterize in- 
dolent processes and are able to take up and hold agents which 
may not have been controlled by granulocytes. Efforts to show 
that these cells acquire immunity independent of host humoral 
immunity * have not been duplicated.*: * There are good rea- 
sons for believing that the capacity of mononuclear phagocytes to 
destroy tubercle bacilli once they are ingested is the basis for im- 
munity in tuberculosis.*: ** Morphological studies on their part 
in combatting intracellular parasites such as brucella®” and 
typhoid bacilli** have suggested that virulent microorganisms 
are protected against the destructive effects of humoral agents so 
long as they remain within cells of this series. Microorganisms 
which have first been exposed to specific antibodies may be de- 
stroyed by monocytes just as they can be by granulocytes. Like 
granulocytes, monocytes possess a nonspecific capacity to destroy 
microorganisms. This capacity appears to depend upon changes 
in intracellular pH,® on organic acid production,” ™ and upon 
unknown mechanisms under genetic control.” 

The manner in which deficits in the function of phagocytic 
mononuclears contribute to low resistance to a given infectious 
agent has had limited study. The effect of hormones on mono- 
nuclear cell activity will be described later. 


TISSUE CELLS 


Although a major part of host protection against tissue invaders 
is a function of the reticuloendothelial system, various body cell 
types,*!: “ including PMN and phagocytic mononuclear cells, may 
offer either a favorable or an adverse environment for the survival 
of one or another infectious agent. Years ago, Goodpasture “ 
made studies of this process in embryo hen’s eggs during the stage 
before the immune and phagocytic system had developed. He 
found that coliform organs tended to grow first in the gastro- 
intestinal tract, and grganisms which normally inhabit the res- 
piratory epithelium grew first in the upper respiratory tract. 
Eventually, these infections overwhelmed the embryo. Until they 
did, selectivity of infectious sites was striking. Apparently, tissues 
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vary greatly in inherent inhibitory or growth-stimulating capacity, 
even in the absence of acquired immunity. 

More recently, one of these inhibitory cellular systems has been 
studied intensively. Hirsch “ has found that the well-known re- 
sistance of the guinea-pig kidney to experimental infection with 
tubercle bacilli, in contrast to the general susceptibility of the ani- 
mal to tuberculosis, is correlated with this organ’s content of 
spermine which, in the presence of spermine oxidase, will inhibit 
the growth of the tubercle bacilli. 


PLASMA CELLS 


Recent reports 4, 4. have marshaled evidence that the 
plasma cells make the most of the circulating antibody-gamma 
globulin of the peripheral blood. These humoral protective pro- 
teins © agglutinate, lyse, and opsonize microorganisms and neu- 
tralize their toxins. Antibodies alone, without the help of phago- 
cytic cells, usually are antitoxic rather than directly antibiotic. 
They are the primary mediators of acquired immunity to extra- 
cellular infections. | 

Both plasma cells and gamma globulins have been found 
throughout vertebrate species. In.contrast, both invertebrates and 
vertebrate embryos, each of which does not make antibody globu- 
lins, do not possess a plasma cell system.** In comparative im- 
munology, as in comparative anatomy, ontogeny seems to re- 
capitulate phylogeny. According to this concept, the human with 
hypogammaglobulinemia has an active defense system against 
infection similar to that of either the caterpillar * or the infant 
at three to six months of age.®* However explained, the primary 
hypogammaglobulinemias of man are a unique experiment of 
nature * in which an adult vertebrate has a poverty of plasma 
cells and gamma globulins. The importance of these cells is em- 
phasized by the fact that recurrent pyogenic infections in hypo- 
gammaglobulinemic patients can be prevented by injection of 
0.1 Gm. of normal human gamma globulin per Kg. body weight 
at intervals of two to four weeks.’ This protection is equivalent to 
that acquired passively from the mother by the newborn infant or 
to that acquired naturally by the normal adult. We know that 
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infant gamma globulins come from the mother, for a child born 
of a hypogammaglobulinemic woman has no gamma globulins.“ 
Under these conditions, normal gamma globulins, isoagglutinins, 
and responses to immunization appear after four months,*: 
which is the time when immunological maturity in man begins.* 


LYMPHOCYTES 


Accumulated evidence that the lymphocyte is the reticuloendo- 
thelial cell which mediates delayed-type bacterial allergy has been 
reviewed recently.“ Lymphocytes have other properties. The 
Harrises *. 5° have shown by elegant in vitro techniques that the 
lymphocytes are weak antibody producers. It may be that some 
portion of the plasma proteins has its origin in active lymphoid 
tissue, which makes up so much of the lymph nodes, spleen, and 
round cell infiltration (a part of so many infectious processes). 

Indirect evidence suggests that a part of immunity to virus in- 
fections “ and to various types of intracellular infections which 
survive in mononuclear cells,® in walled off areas, and in other 
body structure is mediated by the lymphoid cell system.” This 
concept is supported by further studies on humans with hypo- 
gammaglobulinemia.® A large proportion of these patients have 
normal lymphocytes and develop delayed-type allergy and ac- 
quired immiunity to virus infections. Some hypogammaglobulin- 
emic individuals have more extensive abnormalities of their R.E. 
system.* ‘These include gross disorders of lymph node architecture, 
leucopenias, and lack of both delayed-type allergy and acquired 
immunity to mumps’ or vaccinia virus © infections. More study 
of this interesting condition is needed to correlate the various 
deficits which these patients have with function of their cellular 
defense system. So far, the gamma globulin—plasma cell correla- 
tion is the most secure observation made on the sixty cases ?* re- 
ported to date. Since most of them have been kept free of infections 
with periodic injections of gamma globulin or with the recurrent 
use of antimicrobial agents, it is assumed that their major deficit 
is in plasma cells and in their capacity to make gamma globulins. 

Deficits of lymphocytes are seen in certain lymphomas. These 
patients may be both anergic and variably vulnerable to secondary 
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infections. Herpes zoster is a common late complication of this 
disease. It is not yet known whether a specific deficit in normal 
lymphocytes is associated with a tendency to recurrent infections. 


TYPES OF HYPOGAMMAGLOBULINEMIA 


_A classification of various types of low — low globulin 
syndromes follows: 
1. Physiologic—in infancy. 
2. Primary. 
Congenital—sex-linked in males. 
Acquired—adults, either sex. 
3. Secondary. 
Congenital panhypoproteinemia. 
Transient dysproteinemia. 
Hepatic disease. 
Nephrosis. 
Malnutrition. 
Abnormal plasma cells. 
The physiological ** and primary “ _type of low gamma globulin 
syndromes have been commented on above. The dysgamma- 
globulinemias *: © ? and the abnormal gammaglobulinemias are 
included, since persons with these disorders have low-antibody 
globulin levels, even though they may have abnormally high 
levels of gamma-type globulins in their serum. Multiple myeloma 
is an example of a condition in which the effective gamma globu- 
lin may be low, even when there is an excess of plasma cells and 
myeloma protein. | 
It is interesting that the host’s capacity to make antibody globu- 
lin and remain free of infection may be preserved despite a severe 
protein depletion. Rarely does starvation,® in the absence of 
marked protein loss, affect antibody production. Even in nephrosis, 
where proteinuria approaches the degree of “‘plasmapheresis” used 
by Cannon ® to inhibit antibody formation, host susceptibility to 
infection is seen only in extreme cases. Serum protein levels fol- 
lowing spontaneous remission from the nephrotic state rapidly 
return to normal. Serum proteins in chronic nephritis without 
massive proteinuria usually are in the normal range, even in the 
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presence of moderate azotemia. On the other hand, terminal 
nephritis may show deficits in antibody production ® and an in- 
creased incidence of secondary infections. 


CORTISONE AND SUSCEPTIBILITY 
TO INFECTIONS 


The body machinery for antibody production is as resistant to 
wide variations in hormonal output as it is to moderate variations 
in protein metabolism. Of the various hormones which have been © 
studied in this connection, the adrenal hormones have received 
particular attention. Physiological levels of cortisone production 
caused by stress states do not alter antibody production.™ A 
poisonous dose of cortisone, however, will suppress both phago- 
cytosis ® and cell migration ® and will block antibody produc- 
tion if started coincident with exposure to antigenic stimuli.” On 
the whole, the infectious complications of cortisone treatment are 
uncommon and have been overemphasized. Saprophitic infections 
which do occur, appear to be complex in origin. They depend on 
skin and mucous membrane alterations as well as on a direct 
effect of cortisone on the blood vessels and cell walls of the de- 
fensive system. Monilia infections and skin infections are well- 
known complications of steroid treatment. Cortisone treatment 
may induce infections due to more virulent organisms as well. 
For example, experimental models have been devised to show that 
mononuclear cells of the cortisone-treated animal fail to destroy 
tubercle bacilli.® | 

The overemphasis on the infectious complications of cortisone 
treatment has delayed its legitimate use in combination with anti- 
microbial agents in moderate physiological doses in certain in- 
fectious states. Cortisone has been used with benefit in the toxemia 
of typhoid fever,» ” the shock of sepsis,” particularly due to 
gram-negative organisms, and in certain types of tuberculosis.” 
There is no doubt that large amounts of cortisone used over long 
periods of time are hazardous for microbiological 7: ™ as well as 
for other reasons.” 

In passing, it is interesting to note that a lack of adrenal activity, 
such as in Addison’s disease, has been thought to increase the 
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severity of infections. This is a difficult dictum to document. At 
least, active tuberculosis in the presence of Addison’s disease has 
a favorable prognosis when treated with the usual antituberculosis 
regimens with or without cortisone.” | 


SUMMARY 


The term ‘‘low-resistance syndromes” has been used in this study 
to include disorders of the many protective systems of the body 
which are accompanied by secondary infections. Increased sus- 
ceptibility to infections may be due to deficiencies in the number 
and function of phagocytic leucocytes, in the metabolic functions 
of cells, in the capacity of plasma cells to make antibody globulin, 
and in the number and function of lymphocytes. Grouping these 
various infectious states together is itself instructive. Comparing 
one with another emphasizes their importance and their inter- 
relationships. ‘These systems must be understood by the physician 
if he is to treat infectious diseases with wisdom as well as with 
antibiotics. 

These examples of low-resistance syndromes focus attention on 
the fact that recovery from the simplest respiratory infection calls 
into play many forces, some natural, some general, some specific. 
Confining the patient to bed.and administering drugs are the 
smallest part of the healing process. All too commonly, over- 
emphasis on the role played by powerful medicines can lead to 
their uncritical or even unfortunate use in infectious diseases. He — 
is a noble physician who remains humble in the knowledge that 
his ministrations do no more than turn the tide which restores his 
patient to health. 
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Injuries Sustained in Sport— 
A National Problem 


T. B. QUIGLEY, M.D., HARVARD UNIVERSITY 


WHENEVER young men gather regularly on green autumn 
fields, or winter ice, or polished wooden floors, to dispute the 
possession and position of various leather and rubber objects, 
according to certain rules, sooner or later somebody gets hurt. 

This obvious fact has, until relatively recently, received little 
attention from those who plan and organize sports programs for 
boys and young men in this country. Coaching has. become almost 
a true profession, commanding incomes that often amaze members 
of other professions; astronomical sums are spent on stadia and 
other establishments; but all too often the problems of prevention, 
diagnosis, and treatment of injuries sustained in sport are relegated 
to a back room in the gymnasium and a footnote in the annual 
budget. Perhaps this point of view is an aspect of the streak of 
fatalism which is so striking in American philosophy today, an 
“it can’t happen to me”’ point of view, which kills forty thousand 
human beings every year on our highways. 

Participation in organized sports in our schools and colleges is 
steadily increasing. It is being realized that young men must blow 
off steam, and the playing field is much to be preferred to the 
tavern. “Athletics for all’? will soon be a universally accepted 
policy and one to which no one can possibly object. 

But as more and more young men play instead of watch, more 
of them, inevitably, will get hurt, and the responsibilities of the 
medical profession will increase. Medicine is becoming aware of 
this challenge. A symposium on athletic injuries was arranged in 
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October 1957 in a midwestern city. An attendance of about one 
hundred was expected, but three hundred doctors associated in 
one way or another with athletes and athletics appeared. In De- 
cember 1957 nearly two hundred doctors subscribed to a two-day 
postgraduate course on knee injuries alone. Three years ago a 
Committee on Injury in Sports was appointed by the American 
Medical Association. This committee is now well occupied with 
such matters as the establishment of minimum standards for 
helmets and other equipment, and the drafting of a statement of 
standards of care of athletes in schools and colleges. 

Perhaps this matter can best be expressed from the point of view 
of the player. It would seem reasonable that, today, he is entitled 
to certain rights, such as: 

1. Good Coaching. ‘This has practically been realized. The coach | 
who teaches unsportsmanlike tactics to win at any price is almost 
extinct. Almost all coaches today are competent instructors in the 
technical aspects of the game, ignorance of which, of course, 
greatly increases the incidence and severity of injuries. 

2. Good Equipment. This, too, can easily be achieved. The manu- 
facturers of equipment take their responsibilities seriously and are 
continually modifying and improving the various types of armor 
worn in contact sport. The problem lies in the false economy of 
using worn-out, outmoded, or ill-fitting gear. The outfitting of a 
team is no place for penny pinching. 

3. Good Medical Care, which has three aspects: 

a. A thorough preseason history and physical examination are 
necessary. These constitute the most important single factor in the 
prevention of injuries. A considerable number of the tragedies 
which occur every year are due to medical conditions, such as 
heart disease, hypertension, and diabetes, which were not recog- 
nized and usually constitute contraindications to participation in 
contact sport. For many years at Harvard, loss of function of one 
of any paired set of organs also has been regarded as a contra- 
indication. This rule produces an annual crop of unhappy young 
men who seem to have played for years in high school with one 
testis, one kidney, or one eye, but no exceptions are allowed. 
Other less potentially dangerous sports are available, and no game 
is worth the risk of blindness, death, or castration. 
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Another important part of the preseason examination, particu- 
larly in high schools and preparatory schools, is the proper match- 
ing of players. Boys grow at different rates. Some at fifteen have 
matured and well-co-ordinated musculoskeletal systems. Others 
are small and soft, having barely entered adolescence; and still 
others are large-boned, skinny, and inco-ordinated, being in a 
period of rapid bone growth, with barely compensated nerves and 
muscles. To mix these types on a team is to court trouble. This 
is an area for co-operation between coach and doctor. Well- 
matched teams are much safer and much more fun for all con- 
cerned. 

b. A doctor should be present on the playing field at every 
scrimmage and game. To leave to a trainer or coach such de- 
cisions as whether an injured player should continue play or be 
removed, and, if removed, whether he should be carried or walk 
off the field is to gamble with a player’s future with the cards 
stacked against him. | 

c. The doctor’s authority in matters medical should be absolute 
and unquestioned. Adherence to this principle is the measure of 
a good coach. Almost all coaches today are happy to leave medical 
decisions to the medical profession. They have enough difficult 
decisions and problems as it is. 

It is quite true that the great majority of athletic injuries are 
not serious, will heal despite even bizarre treatment, and leave no 
souvenir of permanent disability, but the day of regarding this 
_ problem as “‘minor’’ and beneath the dignity of a proper doctor is 
gone. The late Elliott Carr Cutler expressed it well: ‘““There is no 
minor surgery, but unfortunately there are many minor surgeons.” 

The same disciplined patterns of thought should apply to the 
analysis of a wrenching injury to the ankle as to the study of 
haemoptysis. The pathology of strains, sprains, and contusions is 
a nearly virgin field, and there is therefore some excuse for the 
medical school curriculum which devotes the same amount of time 
_ to nonchromaffin paraganglioma and the tissue changes following 
muscle, ligament, and tendon injury. It is to be hoped that in- 
quiring young minds will soon lead us out of the gloom of empiri- 
cism and “clinical impression” into the daylight of fact in these 
areas. The results of such studies could be applied and tested 
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directly under ideal circumstances on the playing field, the only 
place where injuries can be closely observed from the moment of 
occurrence until full recovery. 

Those who become interested in this kind of service are doubly 
_ rewarded, by the satisfaction of contributing to the health of the 
next generation (who, it is to be hoped, will run the world better 


than their predecessors) and by making a contribution toward — 


solution of the keystone problem of all surgery, which has con- 
cerned surgeons since the time the author of the Smith Papyrus 
studied injuries incurred in the building of the Pyramids—the 


of wounds. 
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Evaluation of Hospital Care 
in University Student 
Medical Services’ 


MARY G. M. BOYER, M.D., CORNELL UNIVERSITY 


RECENTLY there has been an increase in the number of uni- 
versities offering comprehensive medical facilities for students. A 
survey in 1948 ! showed that 9 per cent of the 170 medical services 
studied had facilities to treat all medical and surgical cases, while 
in 1953? at least 29 per cent of 768 medical services studied were 
so equipped. Since a significant proportion of the student body 
depends upon and receives care from university-operated clinics 
and infirmaries, there is a need to evaluate the standard of treat- 
ment and care currently offered by such medical services. 

Since medical care is a difficult subject to evaluate and cannot 
be done by the mere collection and analysis of statistical data, 
other. techniques must be found. One such method has been 
formulated by the Commission on Professional and Hospital Ac- 
_ tivities in Ann Arbor, Michigan.*’ This body determines the over- 
all standard of care by having a physician, or group of physicians, 
carefully review each case in a hospital. The care given in that 
case is evaluated as compared to the standard that would be ex- 
pected in the careful practice of medicine. After each case has 
been so evaluated and recorded on a composite list, a broad pic- 
ture emerges, which indicates the strengths and flaws of medical 
practice in that institution. The final picture of an institution may 


* This study received support from the Veranus A. Moore Research Fund. 
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then be compared to other institutions to show where the major 
differences lie. | 

It may be that one university appears, from casual observation, 
to have lower standards than others. However, this is not neces- 
sarily true, because the needs of this university community may 
vary considerably and result in a different type of medical service 
entirely satisfactory for the prevailing community conditions. 
Conversely, a university that appears to have an exceptionally 
high standard on a comparative basis may actually be at a mini- 
mum level of service for the conditions which it encounters. — 
Nevertheless, the information contained in this evaluation of medi- 
cal care in university medical services has genuine value, because 
each participating university has evaluated its care according to 
its own standards and may now see how other comparable institu- 
tions evaluate their care for the same type of illness. This study 
shows that there is a significant difference in the care being given 
and in the standards used as criteria for proper medical manage- 
ment among the medical services studied. 

It is hoped that this study will be of value in determining the 
standard of care offered in university medical services and will 
help to fill the need for information about an important subject 
that requires constant attention and improvement so that the level 
of care will be at the highest possible standard consistent with 
medical, university, and community interests. 


METHOD 


_ The five universities participating in this study—Cornell, Kansas, 
Michigan, Minnesota, and Pennsylvania State—were selected be- 
cause of certain similarities between them. They all offer compre- 
hensive medical services with clinics and infirmaries staffed by 
physicians employed by the university, and so comparisons may 
be made among them without taking into account physical differ- 
ences. Five of the universities provided data on patients with in- 
_ fectious mononucleosis and four on those with virus pneumonia. 
_ This paper is based on records of 239 patients with infectious 
mononucleosis and 103 with virus pneumonia. For the purpose 
of reporting the results of this study each medical service is identi- 
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fied by a code known only to the university medical service con- 
cerned. The hospitals are designated as 0, 1, 2, 4, and Y. 


Diseases Studied 

The records of patients with a final diagnosis of infectious mono- 
- nucleosis or virus pneumonia were analyzed. It was felt that these 
diseases would allow an evaluation of the care offered which 
would fairly represent the general standard of care given by the 
institution. Accordingly, minor and very serious illnesses were 


purposely excluded from this study. 


Period Studied 


All patients who had these diseases and were treated within one 
school year had their records evaluated. One academic year was 
selected because, although any one year may be atypical, gen- 
erally it affords a reasonable period of time in which peaks and 
valleys of epidemics and slack periods are leveled into a repre- 


sentative trend. 


Method of Recording the Information 


A specially designed form was completed from the record of 
each patient. This form was similar to that used by the Commis- 
sion on Professional and Hospital Activities but was oriented to 
the type of medical practice found in student health services. It 
was designed to allow for the recording of all information pertinent 
to the study as well as for ready transposition to I.B.M. cards. 
The first section of the form was used to record such data as the 
age, sex, length of stay in hospital, and so forth. The second part 
was completed by a physician, or group of physicians, at each 
university, who gave an opinion on whether hospitalization was 
adequate, whether the records were complete, and whether in- 
vestigations were adequate, insufficient, or excessive (equally im- 
portant in view of our increasing concern with radiation). The 
physicians then decided whether treatment was correct; if anti- 
biotics were given, whether these were necessary; and, if necessary, 
whether they were given in correct dosage. Finally the findings 
were summarized, showing where the inadequacies, if any, lay and 
what the general standard of management was. We thus tried to 
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approach the problem from a medical point of view, asking not 
merely, ““Were antibiotics given?” but rather, ‘‘Should they have 
been and were they given properly?” 

The evaluation was done by physicians of the medical services 
concerned, but, in order for the standards used to be as similar as 
possible, lists of criteria were sent to the participating universities. 
The criteria consisted of the basic points that were considered 
necessary in the investigation and care of patients with the two 
diseases under study. They were used as a background against 
which the standard of management could be measured and were 
not intended to be absolute but rather as guidelines to be used by 
the physicians making the evaluation. The final decision on the 
adequacy of care rested with the physician, as he determined 
whether or not the general criteria were applicable in any given 
case. Nevertheless, the general points did, as they were intended, 
result in a fairly uniform approach in the evaluation, so that the 
final result could be used in making broad comparisons of the 
standards of care in the participating medical services. 


RESULTS 


Tables 1 through 6 are summary presentations of the data col- 
lected in this study. Data of particular interest is also shown 
graphically and will be discussed below. 


Length of Hospitalization 


The average length of stay for patients with infectious mono- 
nucleosis varied from 4.44 to 8.38 days. (See Figure 1.) These 
figures were dependent, to some extent, on the number of patients 
transferred to their homes or to another institution, but it was 
found that this factor did not account in full for the differences 
noted. For example, Hospital 0 had the longest average stay, of 
8.38 days; 3 per cent of the patients were transferred; and 97 per 
cent were considered to have had adequate hospitalization. Hos- 
pital 2 estimated 90 per cent to have had adequate hospitalization, 
and yet their average length of stay was only 4.44 days; however, 
they reported a transfer of 14 per cent of their patients. Hospital 
Y transferred 21 per cent of their patients—the highest percentage 
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of transfers—and yet they had the second longest average stay, 
7.78 days; but in spite of the long stays they evaluated only 82 
per cent of their patients as having had adequate hospitalization. 


Table 7. General information on patients. (All figures given as percentages.) 


Infectious mononucleosis} Virus pneumonia 
Hospital Hospital 
Year in college 
20 | 22; 14; 3 50] 43 | 26 | 31 
Sex 
67 | 60 | 62 | 57 | 57 | 76 | 69 | 92 | 80 
dee 33 | 40 | 38 | 43 | 43 | 24 | 31 | 8 | 20 | 
Religion 
55 | 64 | 66 | 71 | 82 | 49 | 68 | 58 | 70 
Not recorded...... piueubheewbes 3 4| 4 5 10 
Race 
98 | 18 | 94 | 58 {100 |100 | .. {100 | 90 
Discharge status | 
97 | 94 | 86 | 91 | 79 |/100 |100 | 88 | 90 
Transferred to other institution.... | .. 
Evaluation of length of stay 
97 | 96 | 90 | 85 | 82 |100 |100 | 88 | 90 
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Table 2. Details of investigations done. (All figures given as percentages.) 


Infectious mononucleosis| Virus pneumonia 
Hospital Hospital 
Urinalysis 
Routine + microscopy.......... 80 | 95 | 58 |.76 | 93 | 73 |100 | 58 |100 
Routine + special tests.......... 1 2| 4 
X-ray examinations 
14 | 21 | 12 | 22 | 32 |100 {100 |100 
86 | 79 | 88 | 76 | 68 
No. of x-ray examinations 
ematology 
W.B.C. with differential......... 12 | 46 | 44] 24] .. | 53 | 21 | 50]... 
Two or more W.B.C. ........... 88 | 51 | 54 | 58 | 96 | 37 | 79 | 50 | 60 
R.B.C. with or without Hb. ...... 
Hemaglobin alone..... >| 163. at § 
Sedimentation rate.............. 116) 2i 
Bleeding &/or coagulation time... | .. | .. | .. | 3 
Serology | 
15 | 8 38 | 4] 84] 88 | 20 
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For patients with virus pneumonia the periods of hospitalization 
varied from 4.1 to 8.26 days. Although for these patients the num- 
ber of transfers correlates to some extent with the length of stay, 


Table 3. Details of investigations done and evaluation of investigations. 


(All figures given as percentages.) 
Infectious mononucleosis | Virus pneumonia 
Hospital Hospital 
0 1 1-9 1 2| 4 
Chemistry 
Liver function tests.............. 19 | 24 20 
Nonprotein nitrogen............ 4] ¢. 
81 | 72 | 96 | 76 | 86 {100 {100 {100 | 80 
Bacteriology 
Antibiotic sensitivity............ 3 6 71M 4 
63 | 91 | 80 | 64 76 | 84 | 96 | 40 
Electrocardiogram 
100 | 50 | 98 {100 | 92 {100 | 95 {100 |100 
Evaluation of laboratory studies 
92 | 88 | 82 | 78 | 82 | 82 | 96 | 90 
Evaluation of x-ray studies 
100 | 98 | 98 |100 {100 | 92 |100 |100 |100 
Evaluation of special studies 
100 | 98 | 84 | 98 | 96 |100 |100 | 92 
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Figure 7. Average length of hospitalization of patients in each hospital. 


this did not completely account for the differences between the 


universities. 


It is of interest that there are significant differences in the periods 
of hospitalization and in both disease groups: the same hospitals 
(0 and 1) reported the longest stay, and Hospitals 2 and 4 the 
shortest ones. In spite of the differences, and taking into account 


the number of transfers, these shorter or longer stays were evalu- 


Table 4. Showing incidence of complications and evaluation of chemotherapy and 
antibiotic treatment. (All figures given as percentages.) 


Infectious mononucleosis | Virus pneumonia 
Complications recorded | 
98 | 91 | 96 | 84 | 93 |100 | 95 |100 | 90 
Chemotherapeutics and antibiotics | 
Properly not given... 451401 61.57 S71 %2 
52 | 52 | 92 | 17 | 43 | 84 |100 | 96 | 90 
Given when inappropriate....... 26 10 
Patients treated with antibiotics. .... 55 | 58 | 94 | 43 | 43 | 88 |100 | 96 {100 
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ated as adequate in most of the cases. This would indicate that 
there is a difference in policy regarding the length of hospital stay 
considered necessary. 


a Urinalysis 
_ Although it is considered necessary for all patients admitted to 
a hospital to have a urinalysis, and this is required by the Joint 
Commission on Accreditation of Hospitals, it was found that of 
the patients with infectious mononucleosis from 2 to 19 per cent 


Table 5. Details of records and evaluation of history, physical, and progress notes. 
(All figures given as percentages.) 


Infectious mononucleosis | Virus pneumonia 


Hospital Hospital 


Were the following examinations 


recorded? 
Mes teakaes 72 | 98 |100 | 38 | 75 | 80 | 95 |100 | 50 
Heart 100 | 99 |100 | 90 {100 | 94 |100 {100 |100 
Lungs 100 | 99 |100 | 95 |100 |100 |100 |100 /100 
Throat and glands Yes...... ... {100 |100 [100 | 98 |100 | 96 |100 |100 |100 
Evaluation of history 
98 |100 {100 | 93 |100 | 89 |100 | 90 
Evaluation of physical examination | 
eer eee ee 88 | 99 | 98 | 84 | 96 | 82 |100 100 | 70 
Evaluation of progress notes 
79 | 99 | 86 | 96 | 74 |100 |100 | 90 
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Table 6. Summary of deficiencies found in care of patients and evaluation of the 
general management of cases. (All figures given as percentages.) 


Infectious mononucleosis | Virus pneumonia 
Hospital Hospital 
_ Deficiencies in care 
68 | 81 | 82 | 31 | 53 | 47 | 84 | 96 | 40 
Management of case 

72 | 45 | 94 | 55 | 50 | 53 | 68 | 92 | 80 
-26 | 41 | 4] 36] 25 | 37 | 32] 44 10 


had no record of this procedure, and one hospital (Hospital 0) re- 


ported that 25 per cent of their virus pneumonia patients had none. 


X-Ray Examination 


We found a significant difference in the number of x-rays taken 


by the different hospitals. (See Figure 2.) The average number of 


INFECTIOUS MONONUCLEOSIS 


O08 0-2 O-1 


VIRUS. PNEUMONIA 
2 


Figure 2. Average number of x-ray examinations per patient in each 
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X-ray examinations per patient in the infectious mononucleosis 
group was highest in Hospital Y, 0.4, and Hospital 0 had the 
lowest average, 0.17. For the patients with virus pneumonia Hos- 
pital 0 reported the highest average, 2.73, and Hospital 1 was 
very close with an average of 2.63. However, Hospital 0 con- 
sidered 8 per cent of their patients to have had excessive examina- — 
tions. The other hospitals considered the number of x-rays taken 
to be correct. | 


Hematology 


In each hospital the majority of patients had two or more white 
blood cell counts with differential. No record of hematological 
investigation was found in 2 per cent of the patients with infectious 
mononucleosis in Hospital 1, and in 8 per cent of the patients 
with virus pneumonia in Hospital 0. 


Serology 


For patients with infectious mononucleosis the percentage with 
heterophile antibody determination recorded varied between 62 
per cent and 93 per cent, a significant difference. (See Figure 3.) 


INFECTIOUS MONONUCLEOSIS VIRUS PNEUMONIA 


80 60 SD 40 2 1K 20 30 40 W 90 100 


HOSPITAL 
Figure 3. Percentage of patients in each hospital with recorded heterophiles. 


In evaluating laboratory studies this investigation was not con- 
sidered mandatory by some hospitals, and thus the difference in- 
dicates a difference in policy among the hospitals as far as this 
investigation is concerned. In the virus pneumonia group the 
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number with no serology recorded varied from 20 per cent to 88 
per cent, dependent, to a large extent, on whether special antibody 
studies were done. | 


Chemistry 
In those patients with infectious mononucleosis it is seen that 


the percentage with liver function tests varied from 4 per cent to 
24 per cent. (See Figure 4.) These differences do not run parallel 
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Figure 4. Percentage of patients in each hospital with recorded liver func- 
tion tests. The side columns show the percentage of patients who had 
complications. | 


with the recorded incidence of complications. For example, Hos- 
pital 0 had 2 per cent of patients with complications but performed 
liver function tests on 19 per cent of their patients, while Hospital 
_ 4 with complications in 16 per cent performed these tests on 21 
per cent. It seems unlikely that the incidence of hepatic involve- 
ment varied to the extent indicated by the differences in the num- 
bers of patients having liver function tests. 2 


Bacteriology 


The number of patients with infectious mononucleosis with no 
bacteriological studies varied from 4 per cent to 91 per cent, but 
the lower figure is due to the special viral studies done by this 
hospital (Y). If we exclude these studies, we find that the number 
of patients with no record of bacteriological studies varied from 
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63 per cent to 91 per cent, and smears and cultures were taken 
from 9 per cent to 37 per cent of the patients. This incidence of 
studies does not run parallel with the recorded number of patients © 
having complications. In the patients with virus pneumonia the 
number with no bacteriological studies varied from 40 per cent 
to 96 per cent. This difference is again significant and must be > 
accounted for by differences in policies. 


It will be seen that most of the hospitals did not perform electro- 
cardiograms on their patients (Table 3). However, Hospital 1 re- 
corded them in 50 per cent of the patients with infectious mono- 


nucleosis. 


Antibiotic Treatment 


The number of patients with infectious mononucleosis treated 
with antibiotics varied from 43 per cent to 94 per cent. It was 
found that the hospital treating 94 per cent of their patients with 
antibiotics (Hospital 2) considered only 2 per cent to have been 


INFECTIOUS MONONUCLEOSIS VIRUS PNEUMONIA 4 
6p 5 40 20 % 20 5p 4p Sp 60 10 89 100 
0 
1 
2 
HOSPITAL 
Figure 5. Percentage of patients in each hospital who were treated with 
antibiotics. 


given them improperly, while Hospital 4, treating only 43 per cent 
with antibiotics, considered 26 per cent (more than half of those — 
so treated) to have been given them inappropriately. This indi- 
cates that there is a difference in opinion among the hospital 
staffs as to the need for antibiotics in this disease. 
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The majority of patients with virus pneumonia were treated 
with antibiotics in all of the hospitals; the numbers varied from 
88 per cent to 100 per cent, and most of the patients were con- 
sidered to have been correctly treated. 


History, Physical Examination, and Progress Notes 


In all of the hospitals the records were considered adequate in 
the majority of cases. (See Table 5.) Hospitals 1, 2, and Y recorded 
adequate histories, physicals, and progress notes in from 89 per 
cent to 100 per cent of their patients, and most of these were in 
the 98 to 100 per cent range. Hospital 0 recorded inadequate 
physical examinations in 12 per cent and inadequate progress — 
notes in 21 per cent of their infectious mononucleosis patients, and 
18 per cent and 26 per cent respectively in those with virus pneu- 
monia. Hospital 4 listed 16 per cent of their physical examinations 
and 14 per cent of their progress notes as inadequate for the in- 
fectious mononucleosis patients, and 30 per cent and 10 per cent 
respectively for those with virus pneumonia. These latter two 
hospitals were poor in their record-keeping and in the final listing 
of deficiencies (Table 6) had the fewest records with no deficiencies. 


Deficiencies Noted 


The number of records with no deficiencies noted varied from 
_ 31 per cent (Hospital 4) to 82 per cent (Hospital 2) in the in- 
fectious mononucleosis group, and from 40 per cent (Hospital 4) 


INFECTIOUS MONONUCLEOSIS VIRUS PNEUMONIA 
_8¢ 
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Figure 6. Percentage of patients in each hospital where there was no 
7 deficiency in care. 
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to 96 per cent (Hospital 2) in the patients with virus pneumonia. 
Most of the deficiencies were found in the areas of recording and 
investigation, though Hospital 4 reported 31 per cent of their in- 
fectious mononucleosis patients as having deficiencies in treatment. 
The over-all evaluation of management did not correlate with 
the deficiencies noted. For example, Hospitals 1 and 2 reported 
deficiencies absent in 81 per cent and 82 per cent of their infectious 
mononucleosis patients, but Hospital 1 considered 46 per cent to 
have received superior or very good care, while Hospital 2 con- 
sidered 94 per cent of their patients to fall in this group: This is 
due to the fact that a case may have been evaluated as well- 
managed even though a minor deficiency may have been present 
in One area. | 
_ Only a small percentage of patients—from none to 13 per cent 
—were considered to have received only fair care, and none were 
believed to have received poor care. 


DISCUSSION 


Distinct differences in the policies of the participating university 
student health services have emerged in the results of this study. 
The question which needs to be answered is whether or not these 
differences indicate a significant variance in the standard of care. 
Since the majority of cases were evaluated as receiving good or 
superior care, there is obviously a need for the policies themselves 
to be re-examined in the light of the findings in other institutions. 
For example, one hospital treated 94 per cent of their infectious 
mononucleosis patients with antibiotics as compared to another in 
which only 43 per cent of the patients were so treated. Yet both 
institutions had similar length of hospitalization, and both felt 
that the treatment was generally good. This would seem to indi- 
cate that while both the policy and standard of care in any one 
hospital may be acceptable, there is a need to discover the reasons 
for the differences found when comparison is made with other 
hospitals. 

All of the participating hospitals found certain deficiencies in 
their service. Thus highlighted, these deficiencies may now be 
remedied. Equally important is the fact that the results have 
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shown how significantly policies differ from institution to institu- 
tion. Although it is not possible to say which policy is superior to 
the others, it is important to note the differences and to have each 
medical service decide for itself whether or not, in the light of the 
findings in other services, the policy it follows has resulted in the 
standard of care desired. 


CONCLUSION 


The following facts, which emerged from this study, impressed 
us as significant. 

1. The general standard of care in these university student 
medical services is good, although each service has certain areas 
that need concerted effort to improve them to the level of best 
medical standards. The evaluation showed that the percentage of 
cases rated as having received excellent or good care ranged from 
87 to 100, while the maximum number recorded as “‘fair ts 
was 13 per cent. 

2. The most common deficiencies were in the area of recording. 

3. There is an interesting difference in the frequency of use of 
antibiotics in the participating universities. Equally interesting is 
the possible effect that the different usage had on other aspects 
of care. 

4. The techniques of investigation varied considerably between 
the participating medical services, and it is indicated that some 
of the investigations did not coincide with what was considered 
proper procedure at other institutions. 3 

5. Policies and standards varied to a considerable extent be- 
tween the universities. Even with these differences, however, the 
participating services, using the criteria supplied to them as ref- 
erence lines, reached a high degree of unanimity in the final 
evaluation of the standard of care actually given. All participants 
felt that the standard was good or excellent in the majority of 
cases reviewed. But, we are forced to believe that the over-all 
picture which emerged from this study indicates that the standard 
of medical care actually rendered cannot be, if the statistics are 
_ accurate, on as high a level as the individual members believe. 

Even allowing for community differences, we would expect to 
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find a reasonable amount of agreement on the generally accepted 
management of these diseases. In the absence of such agreement 
it is probable that the standards of treatment also vary. 

6. We believe that it is possible to reach an objective measure 
of the standard of care, using the technique of this study, and have 
found it practical to design such a study so that automatic com- 
puting equipment may be used to simplify analysis of the data. 
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Financing a College 
Health Program’ 


DANA L. FARNSWORTH, M.D., 
HARVARD UNIVERSITY AND RADCLIFFE COLLEGE 


THE problem of financing a college health service, including a 
supplemental insurance program, obviously varies from section to 
section in the United States, whether the college is located in an 
urban or rural area and whether it is large or small. In general, 
the smaller the school, the higher will be the unit cost per student 
and the fewer consultations from medical specialists. 

As the result of several years’ experience with this problem, 
several ideas about the care of students, that should be considered 
almost in the nature of axioms, have occurred to me. (1) Students 
are the least-expensive group in our population to care for so far 
as chronic illnesses are concerned. Acute surgical and mental 
problems along with hepatitis, mononucleosis, and viral infections 
form the chief elements in their care. (2) Student health needs — 
_ should be met fully, with the coverage of the health fee as sec- 
ondary to satisfaction of those needs. (3) Most controversial claims 
should be decided in the student’s favor if real doubt exists. (4) 
Students should be covered by the insurance program wherever 
they may be and for the entire year. (5) Students should not be 
excused from an insurance program without making them aware 
Of the risk they thereby assume. (6) Settlement of insurance claims 
should be easy and prompt. (7) Eye refractions, elective dental 


* Presented before the Section on Medical Service, hominid College Health Asso- 
ciation, Thirty-sixth Annual Meeting, Los Angeles, March 28, 1958. 
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care, and psychiatric treatment outside mental hospitals are not 
insurable. | | 

In making estimates of the total cost per year per student, many 
factors must be considered. In former years the cost of medical 
care differed considerably in various parts of the country, but this 
is no longer as true as it was thirty or forty years ago. Account- 
ing methods must be considered in making up such an estimate. 
Some schools furnish a building and all the cost of upkeep to the 
health service. Others require the health service to pay for every 
detail of upkeep. Assuming that the health service must pay the 
entire cost of its building and of the service it gives, it is a safe 
estimate that the upper and lower limits for a complete health 
service should be from $40 to $70 per student per year. Under 
certain circumstances the cost may be higher than that if very 
expensive services are provided without extra charge to the student. 

In view of the multiplicity and variety of insurance programs 
that are in force in the country at the present time, I think that 
the health service fee and insurance premiums should be separated. 
It is less confusing and less likely to lead to difficulty in the long 
run if the health service fee can be included in the tuition, but 
the amount should be clearly stated so that the student knows 
how much he is paying for health service. Probably insurance 
should be optional within limits. A student should have some kind 
of insurance, but if he does not take the plan provided by the 
college, he should be well aware of the risks he is assuming when 
he waives his right to insurance. If insurance is made rigidly com- 
pulsory, there are many complications which give rise to opposi- 
tion to the whole health program. A workable compromise is to 
have each student automatically billed for the premium when he 
registers but allow those who apply within specified time limits 
to waive participation. 

As a general rule, a college will not be in a position to give good 
medical service unless it has at least one full-time physician for 
each thousand students. In the small schools this ratio may have 
to be greater, and in the large schools it will be somewhat less and 
rather difficult to interpret, because the full-time physicians will 
be relatively small in number and the part-time consultants and 
specialists will be quite large in number. For example, at the 
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present time it is not uncommon in our larger health services to 
have 70 to 110 full-time and part-time physicians on the active 
staff. 

Student health physicians have been underpaid in past years 
just as all teachers have been. I consider it a conservative rule 
that physicians should be paid at least the salaries of associate pro- 
fessors and professors, depending on their age, capabilities, and 


- professional experience. An additional increment for physicians is 


not unreasonable, since they often have to work outside of the 
usual hours and have to bear great responsibility. It is a matter 
of self-interest for institutions to pay physicians well when physi- 
cians have demonstrated that they can handle health problems 
effectively and can deal with the various public relations quan- 
daries that arise. 

On the inclusion of employees and feculty members in college 
health plans there is a great difference of opinion. I have con- 
cluded that in the larger universities, particularly those in urban 
centers, it is desirable to care for employees and faculty but that 
such care be introduced slowly and gradually and that due atten- 
tion be paid to good relations between the university and the staffs 
of the health services involved and the physicians in the com- 
munity. Certainly from the standpoint of physicians working in 
health. services, the work is more attractive if they can have ex- 
perience along the whole spectrum of age from late adolescence 
to late maturity. It is not a matter of taking practice away from 
our colleagues in the community, but rather of organizing medical 
service in such a way that the members of the college or university 
get the best possible medical service that can be afforded in the 
community. Our best way of avoiding governmental control or 
socialized medicine is for those of us in institutions such as colleges 
and industrial organizations to develop full-scale medical plans 
which will ultimately coalesce and give the entire population the 
best health service the medical profession has to-offer. There are 
many difficulties involved in an over-all scheme of this sort, but 
they are not as forbidding as the possibility of bureaucratic control 
of the practice of medicine, either from governmental oqaee 
tions or those within the profession itself. 

It is to be regretted that when a good medical care or health 
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service plan is organized in college, a few physicians and hospitals 
may try to take advantage of it. It is desirable that constant checks 
be made on charges and rates and that good relationships be built 
up between those who are administering the health services and 
those physicians and hospitals who are furnishing consultation 
services. 

In the long run the interests of the health services coincide with 
those of the colleges and universities. We will not be giving our 
administrative colleagues a fair presentation of the facts unless we 
tell them clearly and honestly what a health service is going to 
cost, even though that cost may be far in excess of the present 
concepts of many administrators. Medical care is expensive, but 
neglect of health is even more so. If we develop a clear idea through- 
out the American College Health Association of what a good col- 
lege health program should be and what it should cost, we will be 
able to give our administrative colleagues the best possible advice, 
and this will reflect credit on college medicine. 
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Fatigue as a Symptom in 
Health Service Practice 


(C.J. TUPPER, M.D., UNIVERSITY OF MICHIGAN 


FATIGUE is a symptom and a problem common to all areas of 
medical practice. It is a common complaint among student pa- 
tients. While fatigue is often psychoneurotic or psychosomatic in 
origin, it also is a frequent early sign of other disease. It is more 
than a little incapacitating to the individual, involving time loss 
and, equally important, reduced efficiency. One of the problems 
in health service practice is the briefness of the time allotted to see 
the patient. In the interview with the patient we cannot expect 
that he will be discriminating in his choice of words. Therefore 
the symptom of fatigue is often called that tired feeling, weakness, 
somnolence, drowsiness, asthenia, lassitude, or the miseries, and 
the patient may complain he is ‘“‘all fagged out,” ae can’t get 
going,” or “Doc, I just don’t give a darn any more.’ 

A basic problem is how to sort out the serious cases, velanabees 
organic in origin or not, and further how to do so in a short period 
Of time. Ideally, all who complain of lassitude, weakness, fatigue, 
and the like should receive a complete work-up. In actuality this 
is neither practical nor rewarding. We are faced with the problem 
of how best to protect the patient and his fellows and how best to 
reassure ourselves. All conscientious physicians fear the possibility 
that they may miss a significant diagnosis. Fatigue is a common 
denominator of most disease states and not infrequently a prodrome 
of disease soon to follow. Likewise it is a common psychoneurotic 
manifestation. How can we be sure in a brief visit that the patient 
does not have diabetes, tuberculosis, leukemia, Addison’s disease, 
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Hodgkin’s disease, anemia, myxedema, or the prodrome of many 
infectious diseases including hepatitis and infectious mononucleosis. 

Basically the problem evolves itself down to that of ‘‘What is 
an adequate screening program for patients with fatigue?” We 
believe that item one in such a program is contact with a physi- 
cian. Here it is essential to explore the question of early-morning 
fatigue after a good night’s rest. In our experience the patient 
who awakens in the morning more tired than when he went to 
bed the night before frequently has a psychiatric basis for his 
fatigue. N othing 1 in the day ahead is interesting enough to make 
him wish to arise. The question of week ends is important in this 
’ regard. The patient who is tired Monday through Friday and 
feels fine on the week end is apt to be one who is a little bored 
with his usual activities. He also may be one who is somewhat 
more prone to accidents. A positive diagnosis of a psychologic dis- 
order as the etiology of fatigue can often be made in this manner. 
To do so will help to eliminate unnecessary laboratory tests, will 
lead to a greater satisfaction for the physician, and will allow early 
beginning of appropriate therapy. 

In addition, at this time we must consider the question or the 
diagnosis of purely physical fatigue. It is important to know how 
much the individual works outside of his routine school activities 
or how much he is involved in extracurricular activities. Such 
small items as the laundry facilities available to a student housewife 
may be important. The woman who does not have access to a 
modern automatic washer and drier does a significant amount of 
work measured in foot-pounds of energy expended in simply rinsing 
the sheets and the family wash. Lifting a wet bed sheet out of the 


washing machine and through the wringer, rinsing it in the wash- — 


tubs, and then carrying it up the basement stairs is a great source 
of energy expenditure. If the student housewife irons her hus- 
band’s shirts, then she will spend the equivalent of one-half a 
working day each week in this occupation alone. Thus, determina- 
tion of details of this type may help greatly in reaching the diag- 
nosis of justifiable fatigue and may lead to worthwhile recommen- 
dations for the patient. 

A careful and complete physical examination should be done, 
and inspection and observation are highly significant in the ex- 
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amination. Does the student appear ill? Is pallor apparent? Are 
there visible petechiae? Examination for lymph nodes and palpa- 
tion of liver and spleen are indicated. Also, of course, temperature, 
pulse, respirations, and blood pressure determinations can be done. 
It would seem that a battery of laboratory tests selected for low 
expense and ease of performance might be helpful in the screening 
procedure. In our own opinion it would be worth while to do a 
hemoglobin, a white blood cell count and differential, and pos- 
sibly the C-reactive protein test as an index of inflammation. A 
microfilm of the chest and a urinalysis are desirable. A fasting 
blood sugar and a two-hour post glucose blood sugar estimation 
are of value, particularly if there is a family history of diabetes. 
In general, one is safe in using 100 grams of glucose as a standard 
test meal. A fasting blood sugar alone, or a urine sugar alone, 
would be of significantly less value as a detection device for latent 
or early diabetes. The bromsulfalein test of liver function is par- 
ticularly valuable if the liver is enlarged, since it is the most sensi- 


tive of the common liver function tests that we use. A hetrophile 


agglutination test is worth while if the spleen is enlarged, or the 
newer ox-cell hemolysin test can be used instead for the detection 
of infectious mononucleosis. Beyond these measures comes long- 
range observation to allow any incipient disease process to show 
its hand so that the diagnosis can be more accurately made. 

In the practice of medicine we have been through popular 
cycles of therapeutics in the empiric treatment of fatigue as a 
symptom. We have used dessicated thyroid, vitamin B,, vitamin 
Bw, and more recently tri-iodothyronine as forms of treatment. 
Over the same span of years we have grasped at chronic brucellosis, 
anicteric hepatitis, disorders of low blood sugar, and a multitude 
of other reassuring ‘‘diagnoses.”” In most patients who complain 
of fatigue the question of an error of metabolism sooner or later 
presents itself. We regularly return to disorders ef the thyroid 
gland and to medications designed to influence a “‘sluggish me- 
tabolism’? and thus relieve fatigue. The protein-bound iodine 
determination and the radio iodine uptake test have been of great 
aid but are not absolutely essential for diagnosis and control of 
therapy. It is important to recognize that nearly all of the errors 
that occur in the basal metabolic rate determination tend to in- 
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crease the reading. ‘These include leaks in the equipment, agitation 
on the part of the patient, perforated ear drum, a malfitting 
mouthpiece, and the like. The further discussion of the diagnosis 
and treatment of thyroid disorders is beyond the scope of this essay 
except to mention that the basal metabolic rate determination and 
the serum cholesterol tests are still valid and very helpful. 

The performance of a screening-type examination outlined above 
offers a reasonable modicum of reassurance to the physician that 
he has made an effort to rule out organic disease as the cause of 
fatigue. Likewise it can serve to direct his attentions more specifi- 
cally toward some one organic diagnosis as the cause for this 
symptom. Such a program is apt to make simple reassurance much 
more acceptable to the patient, who feels that his problem has 
been thoroughly studied. In addition, the recommendations of the 
physician, who so often must act as a counselor to students as well, 
are more likely to be received with an open mind and to be adopted 
by the patient. | 


150 


Where Are We Going 
in Chest X-Rays?” 
ELLIOT A. ROUFF, M.D.+ 


IF anyone in this audience is anticipating an erudite presentation 
from me and a positive answer to the question of where we are 
going in chest x-rays, he is going to be sadly disappointed. 

For the purposes of this discussion, I have tried to set down in 
a somewhat orderly fashion my own evaluation regarding the 
utilization of x-ray screening procedures in view of the public 
alarm and scientific disagreement over the hazards of radiation. 
We who have been dealing with tuberculosis for many years have 
used chest x-rays as the prime tool in our diagnostic armamen- 
tarium and the fluoroscope freely as our guide to the mechanical 
efficacy of pneumothorax and pneumoperitoneum. In just over 
twenty-five years of this type of medical practice, I have been con- 
stantly aware that x-rays can be injurious to both the patient and 
the operator, but this awareness has been somewhat buried in the 
subconscious mind as a personally remote danger and a risk in- 
herent in this type of medical therapy. Now, I don’t know whether 
I have been right or wrong. As a resident of Pasadena living 
downwind from Cal-Tech, my indecisiveness has been contributed 
to in no small degree by the geneticists and physicists in that great 
institution. 

There can be no argument against the thesis that all radiation 
exposure which serves no useful purpose should be scrupulously 


* Presented as one part of a Symposium on Radiation Hazards at the Thirty-sixth 


— Meeting of the American College Health Association, Los Angeles, March 28, 
958. 
t President, Los Angeles County Tuberculosis and Health Association. 
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avoided. As I see it, and this is far from an original concept, the 
problem is one of weighing the benefits from diagnostic roentgeno- 
graphic procedures against the liability of harmful effects from 
_ radiation exposure. And in the possible harmful effects we are 
considering two separate end results; one is the possible immediate 
and delayed effects upon the operator and the patient and the 
other the possible effect upon future generations. 

There are few good data applicable to humans on the effect of 
low doses of ionizing radiation. Most of the factual information 
has come from animal experimentation. Nonetheless, the un- 
known, as well as the known, effects of radiation exposure impose 
on us a definite responsibility to the public. 

It didn’t take the early reports from the National Academy of 
Sciences and those of congressional subcommittees dealing with 
the Atomic Energy Commission to make us decide that the day 
of the large x-ray survey was past. The greatest mass survey was 
carried out in Los Angeles County in 1950 and 1951, during the 
course of which some 1,800,000 adult chest x-rays were taken, un- 
covering 4 per cent suspicious chest findings and 44,328 tubercu- 
losis suspects, with 2000 proven new active cases and another 1500 
which could not be tracked down or completely followed. Since 
that time, we (by we I mean the various local health departments 
and tuberculosis associations) have been changing our utilization 
of the mobile x-ray units away from general population screening 
into the higher-incidence areas. This was originally carried out 
because of the known relatively higher yield of positive findings in 
skid-row areas, jail populations, hospital admissions, and the older 
age groups, and not really because of the possible radiation hazards. 

As a result of our being able to predict with almost certainty 
how many suspicious cases per thousand films would be obtained 
in any particular group, we have been advocating more and more © 
the use of the Mantoux tuberculin test in the school and younger 
age groups. During the past five years our technical knowledge 
relating to the mass use of this test has increased immeasurably, 
so that here too we are able to predict quite reliably what percent- 
age of each particular group will be found to be tuberculin- 
positive and then must have a chest x-ray taken. 

This is the place to make two most important facts clear: First, 
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to my way of thinking, the Vollmer patch test should never be 
used by physicians. The 1955 issue of Diagnostic Standards by the 
' National Tuberculosis Association strongly advises against its use, 
but, in my opinion, was not emphatic enough. There is about 20 
per cent error present with the patch test, and I do not believe 
it harms the psyche of the child any more to stick him with a 
26-gage needle than to plaster a bandage on him. Second, an 
absolute prerequisite of any skin-testing program, in any age 
group, is the mandatory taking of a chest x-ray on every positive 
reactor. The red spot on the arm must be shown to represent past 
infection or past or present disease and not merely be a part of 
accumulating statistics. 

It can be, and frequently is, asked, why all this furor when 
there is no tuberculosis problem? The answer to that is very simple 
—there is still a tremendous tuberculosis problem in this country; 
and the problem here is minute in comparison to that of other 
areas of the world. As the shrinkage in size of the globe trans- 
portationwise has resulted in longer and more frequent trips by 
everyone to and from the United States, we should be more alert 
to the direct effects of this increasing means of infection contact. 

Figure 1 is taken from the 1957 report of the United States 
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Figure 7. Newly reported tuberculosis cases and tuberculosis deaths 
United States, 1930-1956. 
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Public Health Service. It is readily apparent that deaths from 
tuberculosis have been declining rapidly but that the incidence of 
newly reported cases has shown far from a spectacular decline— 
this is the important point to make and one which has not been 
driven home to the public. Ninety thousand new cases is a lot of 
disease, and when 69,000 are classified as being active we know 
we are dealing with a vast pool of communicable infection. Half 
of the reported cases, are below the age of 43, with the 15-25-year 
age group corresponding to the average rate for the entire popu- 
lation. 

In Table 1 we see a brief rundown of the results obtained from 


routine x-raying of some population groups. We now speak of 


Table 7. Some typical x-ray survey results. 


Total Total Tuberculosis Proven active 
available x-rayed suspects tuberculosis 
L.A. City jail 
1956-1957 28,085 49,269* 1354 364 
6.4% 1.3% 
L.A. County jail 47,340 47,072 1289 604 
3.12% 1.73% 
St. Luke’s Hospital 3 
1956 11,175 6,175 230 6 
| 3.7% 0.09% 
L.A. adult schools , 
1955-1957 64,149 36,149 988 35 
7 2.7% 0.09% 
L.A. junior colleges 
1955-1957 120,972 43,977 811 36 
1.8% 0.08% 
U.C.L.A. 
1957 11,009 473 7 
0.06% 
U.S.C. / 
1953-1957 31,732 65 6 
0.02% 


* Some individuals were x-rayed more than once. 
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using photofluorographic surveys only in high-incidence areas. 
The usually accepted example of a high-incidence area is one 
which will yield at least one case of active tuberculosis for every 
1,500 films taken. According to this standard, the adult schools 
and junior colleges in the city of Los Angeles qualify, with room to 
spare. Other colleges may show a much smaller incidence of dis- 
ease, and much smaller possibly than the surrounding community, 
depending upon the size of the foreign-born student body, the 
racial characteristics of the group, and the ratio between urban 
and rural residence of the students. 

Something which must not be lost sight of is the fact that a 
single undiagnosed case of pulmonary tuberculosis in a school sys- 
tem, be it in a student, teacher, or maintenance worker, is a much 
more important source of potential infection than in one of the 
general adult population. Tuberculosis is only spread from person 
to person, and in the schools we have quite close and repeated 
contacts within a small circle of acquaintances. And especially is 
this true where the students are in residence. If the passing of a 
physical examination is a prerequisite for registration in a school, 
that examination must be as honest and complete as it possibly 
can be. The student’s acceptance assures him that he has been 
found to be in good health and that every other student is likewise 
free of disease. It is much easier on time and personnel to march 
a group past an x-ray machine than it is to have an intradermal 
tuberculin test done, have the student return in 72 hours for the 
reading, and then take an x-ray of the positive reactor. This has 
been one of the biggest arguments in favor of routine minifilming 
of groups of people in school or in industry. Now that the bugaboo 
of radiation hazards has been raised, many schools are seriously 
considering abandonment of their screening units completely or, 
if financially able to do so, using the Mantoux test as the primary 
screening procedure. What can we expect to find in the college 
age group by this means? 

Table 2 presents the result of a carefully carried out survey in 
Los Angeles County a little over a year ago. The younger and 
older age groups have been eliminated from this chart. This points 
out a dramatic rise in percentage of positive reactors in the 20- 
29-year age group, almost three times that of the group aged 19 
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Table 2. Adult tuberculin testing, Los Angeles County, 1955-1956. 


Total no. % Male % Female Total % 

tested positive _ positive positive 
School Personnel 1737 40.9 321 36.0 
Civil Service Applicants 5245 48.9 37.6 44.4 
Industry 1753 43.7 32.3 38.9 
Ages 10-19 706 9.7 8.6 9.1 
20-29 2574 32.2 19.8 26.7 
30-39 2768 46.6 34.4 41.4 

U.C.L.A. 

1941-1946 18469 43.8 37.7 A 

1955-1958 . 3742 21.35 19.1 20.53 


years and below. We also see that the school personnel have a very 
respectable incidence of infection. 

This brings me to my final thesis. We must realize that tubercu- 
losis is still a very serious problem in the United States. The only 
way by which we are going to lick this problem is to ferret out 
every case of active and known disease. Once we find the active 
case, we have the means today with which to cure, or at least 
control, over 90 per cent of the cases—and the earlier the disease 
is detected the more certain we are that we can attain a cure. 

Because the question of the possible dangers of radiation damage 
from diagnostic, cosmic, and weapons-testing sources has been 
raised, we must, in all good conscience, be sure that all medical 
uses of x-rays are definitely indicated and use every known means 
of protection. We know that the individual is exposed to much 
more radiation from the taking of a photofluorogram than of a 
14-by-17-inch chest film, possibly fifty times as much. We also 
know that there are a number of quite simple measures available 
to reduce all unnecessary scatter and direct radiation to the person 
being filmed by the survey unit. The spelling-out of these pro- 
cedures is in the province of the radiologist, and I am certain they 
will be presented. The geneticists are far from agreed on how 
much, or how little, radiation to the. gonads it takes to produce 
mutation of the genes and thereby a deleterious effect on future 
generations. In this concern they are speaking of the child-bearing 
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age group, usually placed up to 30 years of age (but with wide 
variation upward, depending upon how much the newspaper ac- 
counts of advanced parenthood are believed). Even accepting the 
exponents of the lowest possible permissible total radiation dosage, 
we have a permissive level of one photofluorogram annually from 
15 to 30 years of age. And this does not take into consideration 
the ultimates in protection from, and better filtration of, the rays. 
I, therefore, do not believe we are measurably adding to any pos- 
sible genetic effect from radiation by demanding routine chest 
x-rays of every registering class of college students. We are render- 
ing a far greater proved benefit than potential harm to them or 
their progeny. Few schools can afford the routine taking of a full 
14-by-17-inch chest film, which, admittedly, would be more 
nearly ideal. 

On the other hand, medicine cannot stand still, and in the face 
of controversy we must be attentive to the changing concepts of 
science and public interest. As mentioned previously, the tuber- 
culin test is giving us more and more information about tuberculous 
infection and is actually much more accurate than a single chest 
x-ray. Therefore, most of our tuberculosis associations have now 
come out with statements regarding the utilization of the Mantoux 
test as the primary screening procedure, provided—and this is of 
the utmost importance—that each and every positive reactor has 
a chest x-ray taken at the soonest possible moment. This, to my 
mind, is the ideal solution for the detection and prevention of 
_ spread of tuberculosis in our colleges. 
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The Nurse in the Small College 
MURIEL FARR, R.N., BRYN MAWR COLLEGE 


THE difference between the duties and responsibilities of the 
nurse in the large and in the small college is not merely one of 
quantity. Were this so, it could be assumed that if a college of 
10,000 students employed fifteen nurses, one of 1,000 students 
would employ one full-time nurse and one half-time nurse and 
that the work of the full-time nurses in both instances would be 
the same. It is true that the same amount of time is needed to 
give bedside care or dispensary treatment to one student whether 
he is one out of 10,000 or one out of 1,000. In the large college, 
however, there is likely to be a clerk to register the patient and get 
his chart, whereas, in the small college this is most unlikely, and 
the added duty falls to the nurse. 

As inconsistent as it may seem, one student out ‘ol 1,000 gives 
the nurse more work than one out of 10,000. The survey, Nursing 
Services in College Health Depariments prepared for the Fourth Na- 
tional Conference on Health in Colleges, 1954, showed that the 
smaller the college, the greater the ratio of beds, admissions to 
bed, and dispensary visits, per student. In fact, between the col- 
leges of 1,000 students and under and those of 5,000 and over, 
the ratio was almost two to one in all these areas. The explana- 
tion was that the smaller the college, the more personal the re- 
lationship between the student and the health service personnel. 
(Many nurses in large colleges have expressed their envy of this 
closer patient-nurse relationship enjoyed by the nurse in the small 
college.) It takes almost as long to interpret infirmary policies to 
1,000 students, as it does to 10,000. While it is true that 1,000 
students use less drugs than ten times their number, the ey 
used, and the time taken in ordering is about the same. 
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The same survey showed a surprising consistency in the ratio of - 


nurses per one patient bed-day, regardless of the size of the college, 
But taking the higher admission rate, the lack of nonnursing help, 
and the other factors mentioned above into consideration, more 
nurses per student are needed in the smaller college. Even with 
this increase, she works a longer day. According to the survey 60 
per cent of the nurses in colleges of 5,000 and over have a forty- 
hour week; this drops to 50 per cent in the 2,000 to 5,000 group; 
and to a mere 20 per cent in colleges of 2,000 and below. _ 

In a large college the duties of the individual nurse are more 
clearly defined than they are in the small. ‘There may be a doubling 
of responsibilities over week ends and vacation periods, but for 
the most part the nurse engaged to do bedside nursing does that 
and nothing else; the clinic nurse stays in clinic; the director or 


supervisor has supervising duties only. In the small health service | 


each nurse is a “‘Jill-of-all-trades.”’ In addition to routine super- 
visory duties the head nurse may be clerk, purchasing agent (for 
everything from pots and pans to penicillin), safety officer, clinic 
nurse, bedside nurse, teacher, or dishwasher. Any or all of these 
duties may be shared by the general duty nurse. 

It is not, however, these duties and responsibilities which set 
the nurse in the small college so far apart from her counterpart 
in the large institution, but the necessity for making decisions, 
which in an orthodox hospital, or large health service setting are 
always the prerogative of the physician. The small college cannot 
have a physician present twenty-four hours a day. Even if there 
were enough doctors, the cost would be prohibitive. Figures show 
that this problem is faced by more than half the colleges in the 
country. Moore and Summerskill in their extensive survey: Health 
Services in American Colleges and Universities, 1953, reported that only 
two out of ten colleges, had full-time physicians.' It is reasonable 
to suppose that even one full-time physician cannot be present in 
the health service the entire day. At the 1958 American College 
Health Association meetings, 40 per cent of the membership was 
said to be in colleges having 2,000 students or less. The survey on 
college nursing services gave the average time for college physi- 


1N. S. Moore and J. Summerskill, Health Services in American Colleges and Universities 
(Ithaca, N.Y.: Cornell University Press, 1953). 
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cians to be in the health service as four hours per day for colleges 
of 2,000 students or less. One college even reported one-half hour 
weekly as the time of the physician’s visits. This means that the 
majority of college nurses work under “standing orders’ for at 
least twenty out of the twenty-four hours. In the small college 
practically all nurses are in this category, most of them not even 
having the four hours of a doctor’s time. 

“A nurse never diagnoses.”’ This has been, and still is, the most 
universal rule of nursing ethics and practice. Yet, even to interpret 
“standing orders” correctly she has to make what has come to be 
known as a “nursing diagnosis.”’ It is easy enough to say: “Always 
call the college physician when abdominal pain is present.” But 
what doctor on call twenty-four hours a day appreciates being 
roused from bed at 3 A.M. for a simple case of “‘hot-dogitis?”’ 
Does a nurse ever ask a laboratory technician, presuming there is 
one, to do a white blood-cell and differential count before she 
calls the doctor, when she suspects an acute abdomen? It has 
been done many times. How about a suspected fracture? Does the 
nurse ever call the local hospital for an x-ray before the doctor 
can be reached? Yes, especially if she knows the x-ray department 
will close in fifteen minutes, and the doctor is enroute home and 
probably cannot be notified for at least an hour. In fact, if the 
nurse has good rapport with the local surgeons and a good under- 
standing with her college physician, the phone call has been 
known to go like this: ‘Mary Jones came in a few minutes after 
you left. Bad ankle injury in the gym. There was not much doubt 
as to what the x-ray would show, so I sent her over to the hos- 
pital. Wet plate reading was positive. Dr. P. was in the hospital. 
I asked him to go to see her in the x-ray department. He applied — 
a cast, sent her back to us by taxi. I told him I’d ask you to call 
him as soon as you returned.” 

It is easy for a doctor or nurse in a large college health service 
to say: “In our infirmary, a nurse never admits a patient to bed 
or never removes an object from an eye or never removes pack- 
ing, stitches, and the like.”? Regardless of medical and nursing 
ethics, the real criteria is: “What in this particular instance is best 
for the patient?” When asking this question the nurse must take 
into consideration the situation at the health service when the 
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patient arrives. A good nurse never performs a duty which is 
detrimental to the patient or absolutely against ethical practice, 


In an emergency, however, she must be willing to shoulder re- 


sponsibility, for the good of the patient, even though she knows 
she may, strictly speaking, be leaving herself open to the charge 
of malpractice. Quite often she worriedly has to ask herself: 
“Which is better, to be guilty of commission or of omission?” 

At the present time there is much controversy between the medi- 
_ cal and nursing professions regarding the line to be drawn between 
medical treatment and nursing treatment. In the past thirty years 
the changes have been great, with nothing clearly stated on paper. 
In many hospitals nurses commonly give intravenous medication; 
in others only physicians ever insert the needle, although the nurse 
may be left in charge of the patient for the length of the procedure. 
Formerly, it was only a doctor who took blood-pressure readings, 
or who listened to fetal heart beats. No one wrote the change, it 
simply came as nurses were more highly trained and doctors in 
greater demand. But there is still a line over which the average 
nurse fears to pass, and the average doctor does not wish her to. 
It is over this line that the nurse in the small college often has to 
put her toe. Until such a time as there are principles actually 
written for such nurses, they are in a particularly vulnerable 
position. 

Occupational health nurses and doctors have come together to 
write Guiding Principles and Practices for Industrial Nurses. While 
these, like “‘standing orders,”’ require a nursing diagnosis for com- 
-petent use, they do help both the nurse. and the doctor. Might 
not the American College Health Association prepare such a 
pamphlet for the use of college health nurses? 

If any physician thinks that the nurse really wants to put more 
than the tentative toe over the line, he should attend the nurses’ 
section meeting of A.C.H.A. When the report ‘Functions, Stand- 
ards, and Qualifications for College Nurses in a Supervisory 
Capacity” was being presented at Los Angeles in 1958 for final 
_ approval, the longest discussions centered around any clause that 
seemed to put treatment into the nurse’s hand. We definitely need 
an official pamphlet “‘Guiding Principles and Practices for Col- 
lege Health Nurses.” 
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Health Service Responsibilities 
for College and University 
Swimming Pool Operation’ 


A. HARRY BLISS, DR. P.A., M.P.H.,f AND 
WILLIAM H. STEINMETZ, B.S., R.S.,f 
UNIVERSITY OF CALIFORNIA 


THE assigned task of a student health service is to conserve the 
time of the students for their studies by preventing and treating 
acute illnesses and injuries. In order to fulfill this mission, a pre- 
ventive medical program should be adjunct to treating the illness 
and injury. This can be done by the director, a member of his 
staff, or by a separate environmental service attached to or closely 
related to the student health service. 

Environmental services at the University of California are 
organized for the protection of the employees, researchers, and 
academicians, as well as the student population. One important 
function of this program is the surveillance of the swimming ac- 
tivities on the campus and adjacent areas utilized by this total 
population. | 

A college or university campus may have one or more of the 


* Presented before the Environmental Health and Safety Section of the American 
College Health Association at the Thirty-sixth Annual Meeting in Los Angeles, 
March 28, 1958. 3 | 

t Associate Professor of Environmental Health, School of Public Health and 
School of Medicine, Consulting Sanitarian, University of California. 

[Supervising Sanitarian, Southern Region, Office of the University Physician, 
University of California, Los Angeles. 
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following swimming pools or bathing places: (1) large gymnasium 
pool; (2) ‘“‘semipublic” pool, at faculty club, fraternities, and 
sororities (“‘semipublic” is a term applied to pools at apartments, 
motels, clubs); (3) therapeutic and other special purpose pool; 
(4) private residential pool, as at the President’s house; (5) salt 
water beaches and lake fronts; and (6) river pools and the like. 
The state-wide University of California has a legal responsibility 
for the operation of swimming areas of each type described. Each 
is under the surveillance of its Division of Sanitation in the office 
of the University Physician. The southern region of the Univer- 
sity has 4 large outdoor gymnasium pools, 1 medium-size resort- 
type pool, 1 private residence pool, 2 ocean beach areas, 1 lake 
front, and 4 fraternity pools. Now in the planning stage are 1 
neuropsychiatric therapeutic pool, 1 faculty club pool, and 2 ad- 


ditional fraternity pools. T’here are approximately 50,000 pools of 


all types in Los Angeles County alone, and they are being built 
at the rate of 8,000 yearly! 

A type of swimming environment that is becoming more popu- 
lar on the campuses located in the warmer climates, is the frater- 
nity, and to a lesser extent, the sorority pool. Student health and 
environmental service personnel should be alert to this trend. At 
U.C.L.A. immediately after the first of the four fraternity pools 
appeared on the ‘‘row,” a Swimming Pool Code was formulated 
by the Dean of Students with the assistance of the Division of 
Sanitation. The University’s responsibility for off-campus student 
living groups is well established. Consequently, the maintenance 


of environmental conditions to satisfy this responsibility gives it - 


more authority than the police power of the local health depart- 
ment. Of interest, fully a year before any other health jurisdiction, 
the U.C.L.A. code required fences and self-closing gates around 
all pools in order to protect children in the area from these “at- 
tractive nuisances.” 

It is not the purpose of this discussion to delve into the con- 
flicting and somewhat obscure area of what diseases are or can be 
transmitted in the swimming pool. Although swimming pools can 
constitute a definite health hazard, there is little real evidence that 
swimming pools play an important role in the transmission of 
communicable diseases. 
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The problems of disease often considered to be of — 
to swimmers are: 

1. Inflammation of the upper respiratory tract and. -conjunc- 
tiva, leading to an opportunity for infectious agents to 
invade man more readily. (Therefore the incidence of 
respiratory disease and conjunctivitis should be greater 
among swimmers than nonswimmers.) 

2. Injury and inflammation of ears. 

3. Skin diseases. 

4. Intestinal infections (from polluted swimming water). 

Several studies have been reported where swimming pools were 
suspected of transmitting infection. One of them by Gallagher in 
1948 compared illness among students at a boarding school over 
a seven-year period.’ An analysis of the data presented in this . 
study would indicate that no positive conclusion could be derived 
from this presentation. 

‘Other recent studies suggest that certain viral infections may be 
transmitted by swimming pool water. Conjunctivitis as a clinical 
entity is described in some cases as a viral infection. The role of 
pool water as a potential vehicle of virus spread is fairly well es- 
tablished, however, contraction of the disease in man from such 
sources has not been clearly demonstrated. Also, evidence is ac- 
cumulating that pools may play an important role in the spread 
of pharyngoconjunctival fever, a newly described clinical entity.’ 

Amies, in his study on surface film of swimming pools in 1956, 

reported: 
In a swimming pool the oral and nasal secretions of the bathers spread 
over the surface and are not dispersed in the main body of the water. 
Fatty substances derived from the skin and hair also accumulate at the 
surface and thereby contribute to the formation of a highly variegated 
and constantly changing surface film. Bacteria contained in these secre- 
tions remain in the surface film and are thus protected from the action 
of chlorine present in the water below.® 


‘J. R. Gallagher, Swimming Pools, Their Relation to Illness, New England J. Med., 
238: 899-903, 1948. 
2y. A. Bell, W. P. Rowe, J. I. Engler, R. H. Parrott, and R. J. Huebner, Pha- 
ryngoconjunctival Fever, Epidemiological Studies of a Recently Recognized Disease 
Entity, 7.4.M.A., 157: 1083-1092, 1955. 
is ty ch Amies, Surface Film on Swimming Pools, Canad. 7. Pub. Health, 47: 93- 
6. 
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It should be pointed out that the organisms recovered in Amies’ 
study are those that are spread through personal contact in a 
population often without interruption. These organisms are nor- 
mal inhabitants of skin and therefore would be expected in bathing 
water. The spread of these infectious agents through the vehicle 
of swimming water compared with other opportunities for the 
spread of these agents has not been evaluated. For further infor- 
mation on bacteria in swimming pools, the reader is referred to 
the studies of Stevenson * and Robinton, Mood, and Elliot.® 

It would be well to consider the sampling of surface water in a 
pool. The above studies indicate that more attention should be 
given to the design and operation of effective skimming devices. 

It is recommended that all scum gutter or skimmer return 
water be recirculated through the filtering system, instead of being 
wasted to sewer as it is now done at many pools. Not only will 
water cost be lowered by this, but it will eliminate the tendency 
for administrators or operators to view with horror the high cost 
of water going to waste. This leads them to request that the water - 
level be lowered, which will result in improper skimming action. 
Lowering of the pool level should only be permitted during race 
events, when it is considered essential. 

Discussion of the health aspects of swimming pools would be 
incomplete without some mention of one ‘“‘disease’”’ that can be 
directly attributed to a pool. This is accidental injury. The Ameri- 
can College Health Association—National Safety Council joint re- 
port Survey of Accidents to College Students indicates that of injuries 
associated with athletics, swimming accounts for 2 per cent in 
_ males and 8 per cent in females.® An Illinois report states that 
the injury rate from swimming and diving under ideal conditions 
is 0.6 per 1000 exposures, or about equal to that for students 
sitting in a classroom.’ The health services director should be alert 


4A. H. Stevenson, Studies of Bathing Water Quality and Health, Am. 7. Pub. 
Health, 43: 529-538, 1953. 

5E. D. Robinton, E. W. Mood, and L. R. Elliot, A Study of Bacterial Flora in 
Swimming Pool Water Treated with High-Free Residual Chlorine, Am. 7. Pub. 
Health, 47: 1101-1109, 1957. 

6 Survey a Accidents to College Students, Safety Monographs for Colleges and Univer- 
sities, (No. 3, Chicago, Ill.: National Safety Council, 1955). 

7 Illinois State Department of Public Health, Swimming Pool Operation (Cir. No. 
N822; Springfield, Ill.: The Department, 1955). 
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in reviewing accident reports for the possibility of “‘epidemics” 
resulting from slippery decks, showers, or diving boards; improper 
supervision resulting in “horse play”; and other safety hazards. 

One of the greatest needs in the development of environmental 
services is recognition of the necessity to refer to the environ- 
mentalist reports of injuries and communicable diseases, which 
may be related to swimming or to other hazardous environments 
and may be subject to preventive corrective measures. A complete 
health service program requires a record system and a registry 
that will reflect any increase in these kinds of problems. The col- 
lection of such data and prompt referral to a sanitarian would 
give the program the stature that is needed in providing preventive 
services. Without such facts (often first noticed by the laboratory), 
no preventive service can be sure of its accomplishments, nor can 
it concentrate its effort where it is most needed at a given time. 

Health aspects of a swimming pool also involve the engineering 
or operational control. This includes such items as (1) design, 
(2) filtration, (3) disinfection, (4) maintenance, and (5) safety. 
An ideal program would include the training of swimming pool 
operators, and provision for the sanitation of — rooms and 
related environmental areas. 

The design system is perhaps the most critical part in instituting 
a swimming pool program. Engineering studies are necessary in 
order that pipe sizes, pump capacities, filtration rates, and other 
factors can be critically analyzed in order that faulty design may 
be avoided. A properly engineered system, calculated to insure an 
adequate movement of all portions of surface waters to skimming 
devices and filters, can eliminate many of the problems involved 
in swimming pool operation, especially in regard to chlorination 
and bacteriological sampling. 
_ When a new pool is being planned, the sanitarian should care- 
fully review the plans and specifications to determine whether the 
items pertaining to health aspects are included. He should note 
its location in relation to shade and trees, determine if the pool 
decks are skidproof, and see to it that the scum gutters are not 
leg or arm traps. 

The sides and bottom of a pool should be smooth. One reason, 
of course, is for ease of cleaning. Another is revealed in the studies 
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of Rees and Bennett in 1953,8 more recently reported by Green- 
berg and Kupka in 1957,° on a tuberculosis-like disease associated 
with abrasion hazards; and swimming pool construction and sani- 


tation play an important role in the prevention of this skin infec- — 


tion. Although these authors recommended break-point chlorina- 
tion as having been proved to be effective in curtailing epidemics, 
more studies are needed to validate this premise. 

Another important point to be considered in a plan review is 
that the pool should have an efficient filtering system in order 
that a so-called “‘polished”’ (a trade term) water results. All parts 
of the pool bottom must be clearly visible at all times—and this 
includes night swimming using artificial lighting. In the latter re- 
gard, will the pool have safe underwater lights? If not, where are 
the overhead lights located? If they are so placed that reflection 
blinds the lifeguard, corrections should be made. 

With filtration, the old stand-by has been the pressure sand fil- 
ter. If the new diatomaceous earth filter is desired for convenience, 
bear in mind that it requires careful operation. Another filter ap- 
pearing on private pools is the “‘bag’’ filter. Any fraternities or 
student groups deciding to use one of these should be aware that, 
while inexpensive, they require more work to maintain. 

Proper disinfection is of utmost importance when pools are in 
constant use and under heavy loading. Quality equipment is a 
must, and it should be of such capacity that a disinfecting residual 
can be maintained in the pool continually during swimming 
periods. Too often, after a class begins, the residual disappears, 
having been dissipated by agitation and sunlight. High chlorine 
residuals for algae control should be maintained in pools only inter- 
mittently during vacation and week-end periods, so as not to create 
resistant strains of algae in the water. This may result when 
0.4 ppm chlorine is maintained constantly over a long period of 
time. 

For small outdoor pools in which there is no ‘continuous heavy 
load, studies conducted by the University of California indicate 


§R. B. Rees and J. H. Bennett, Granuloma Following Swimming Pool Abrasion, 
J.A.M.A., 152: 1606-1610, 1953. 

9A. E. Greenberg and E. Kupka, Swimming Pool Injuries, Mycobacteria, and 
Tuberculosis-like Disease, Pub. Health ap, 72: 902, 1957. 
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that residual chlorine levels are not necessary with adequate filter- 
ing and the maintenance of clear water. The use of clear water 
as a criterion for disinfection of outdoor pools requires, in addition 
‘to pH control, proper chlorination, but not the obtaining of a 
constant residual standard. 

The plan reviewer should also note if the plans call for the old- 
fashioned foot bath in the pool shower room. Baer et al., in their 
paper “‘Fungous Infections of the Feet,” 1955, very aptly state our 
feelings."° “It is naive to expect that wading for a few seconds 
through a basin of antiseptic solution would help to prevent the 
transmission of fungous disease of the feet. These stagnating, un- 
hygienic puddles should be abandoned.” It should be mentioned, 
however, that the flowing-through or spray-type baths used to re- 
move dirt from swimmers’ feet are of value. : 

Other important areas of swimming pool safety, design, an 
- operation can be readily found in the many standard references 

on the subject. Some of these are listed at the end of the paper. 

The environmental service should insist that adequate records 
be kept on the operation of pools. These will reveal not only the 
“personality”? of the pool itself (which each and every pool has), 
but also that of the operator. The presence of resistant strains of 
algae, the cause for a blue-green color of the water, and other 
similar points could be revealed by the record. Whenever there is 
suspicion that the pool water is involved in illness appearing at 
the student health service, the records should be checked to de- 
termine if there has been adequate chemical control. A group of 
patients with conjunctivitis may well reveal a high chlorine resid- 
ual and a pH reading below 7.0. 

Uses for a campus pool other than for recreation and competi- 
tive swimming are many and may include swim shows with various 
floating objects, crew workouts in the rowing scow (anchored 
securely), and other special events. Should trained sea lions be 
permitted to race or act in the campus pool? What does one 
recommend be done with a pool found to be bright orange, green, 
or purple in the early dawn, obviously from a prankster’s dye? 
Or what does the health service recommend be done when a stu- 


°R. L. Baer, S. A. Rosenthal, H. Rogachefsky, and J. Z. Litt, Newer Studies on 
Epidemiology of Fungous Infections of the Feet, Am. 7. Pub. Health, 45: 784-790, 1955. 
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dent suicide is found at the bottom after the week end? Answers 
to questions such as these can be intelligently answered by a sani- 
tarian only if he is aware of the fundamentals of pool operation 
and control. Each is a separate problem to be looked at differently, 
He should always be aware that in a campus environment anything 
is liable to happen! Good liaison with student committees and 
officers will greatly strengthen his position as a consultant. 

Every campus and living-group pool should be operated accord- 
ing to the best attainable standards. In addition to health aspects, 
the university or college is an educational institution and its en- 
vironment should be considered as a part of education for the 
development of future community leaders. 

Swimming pools have not been demonstrated to be major haz- 
ards to health. Nevertheless, uncertainty still exists regarding 
many aspects of this healthy recreational activity. This uncertainty 
will continue unless physicians, co-operating with the sanitarian, 
develop a sensitive registry to record the occurrence of ‘‘disease” 
in controlled studies. It is true that in unsanitary pools organisms 
can be transmitted in sufficient numbers to cause illness. It is 
therefore good common sense to maintain campus pools and 
premises in a manner that will prevent the transmission of any 
potential infection. 

It is concluded that the fundamentals for good health in respect 
to college and university swimming pools must include (1) a 
co-operative reporting system on health related to swimmers, 
(2) a more positive recognition of the environmental service in 
the planning stage of new swimming pools, (3) a program of 
supervision which includes training of pool operators, and (4 
consultation and supervision of safety practices. The primary ob- 
jective of a swimming pool operation should be clear (or call it 
“‘nolished”’) water. As implied in this statement, chemical control 
is a part of obtaining such a standard. 

The reader will find the following references give valuable in- 
formation for the design and operation of swimming pools: 


Recommended Practice for Design, Equipment and Operation of Swimming 
Pools and Other Bathing Places. Ns ew York: American Public Health 
Association, 1957. 


170 


> 
| 


SWIMMING POOL OPERATION 


Operating Manual For Swimming Pools. Elgin, Ill.: Elgin-Refinite 
Division of Elgin Softener Corp., 1954. 
Swim in Drinking Water. Newark, N.J.: Wallace and Tiernan, n.d. 
Modern Swimming Pool Data and Design. Elgin, Ill.: Elgin-Refinite 
Division of Elgin Softener Corp., 1953. 


Take the Guess Work Out of Pool Planning. New York: Hoffman- 
Harris, Inc., 1955. 
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